ER stress and development of type 1 diabetes.
Type 1 diabetes (T1D) results from an autoimmune-mediated destruction of pancreatic β cells. The incidence of T1D is on the rise globally around 3% to 5% per year and rapidly increasing incidence in younger children is of the greatest concern. currently, there is no way to cure or prevent T1D; hence, a deeper understanding of the underlying molecular mechanisms of this disease is essential to the development of new effective therapies. The endoplasmic reticulum (ER) is an organelle with multiple functions that are essential for cellular homeostasis. Excessive demand on the ER, chronic inflammation, and environmental factors lead to ER stress and to re-establish cellular homeostasis, the adaptive unfolded protein response (UPR) is triggered. However, chronic ER stress leads to a switch from a prosurvival to a proapoptotic UPR, resulting in cell death. Accumulating data have implicated ER stress and defective UPR in the pathogenesis of inflammatory and autoimmune diseases, and ER stress has been implicated in β-cell failure in type 2 diabetes. However, the role of ER stress and the UPR in β-cell pathophysiology and in the initiation and propagation of the autoimmune responses in T1D remains undefined. This review will highlight the current understanding and recent in vivo data on the role of ER stress and adaptive responses in T1D pathogenesis and the potential therapeutic aspect of enhancing β-cell ER function and restoring UPR defects as novel clinical strategies against this disease.